The effect of pegylated antisense acetylcholinesterase on hematopoiesis.
To determine whether the efficacy of entry and action of antisense oligonucleotides (AS-ODN) on hematopoietic stem cells in vitro could be improved by the addition of polyethylene glycol (PEG), a molecule of PEG was bound to AS- or sense-acetylcholinesterase (AS-ACHE or S-ACHE). The introduction of 0.1-0.5 microM PEG-AS-ACHE or 0.5 microM AS-ACHE into methylcellulose bone marrow (BM) cultures produced a doubling in number of colony-forming unit-granulocyte-erythrocyte-macrophage-megakaryocyte (CFU-GEMM) and a 5-fold increase in cell number of the PEG-ODN. Further increase in concentration of the PEG-ODN reduced colony numbers. PEG-AS-ACHE induced higher colony numbers and greatly increased megakaryocyte (MK) formation when compared with PEG and AS-ACHE added separately to the culture. In addition, differentials of the CFU-GEMMs indicated there was a direct relationship between MK number and PEG-AS-ACHE concentration. Under these culture conditions, 5 microM PEG alone gave control values of CFU-GEMM. On addition of FITC-PEG-AS-ACHE to the cell cultures, using confocal microscopy, the nuclei of both early and mature MKs were labeled specifically, whereas all other cellular nuclei were negative to the stain. The use of PEG-AS-ODN, affording specific delivery of AS-ODN to target cells, increased cell proliferation, and enhanced ODN uptake, may be of potential importance in stem cell expansion for BM transplantation and gene therapy.